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1 ilIF,s :111(1 OCCUltti(iOIl  Wx])milllc!llts. ‘J’l)is ])a])cr  dmc.ril)m  a rcfcmllcc frcqumlcy distril)utioli  SCl ICII-IC

wllicll  II as ] nww:II  to lJc a SUCC.CW4U1  altcr]l:itivc to II Ld IIods  ud lmwiou s l y . ‘1’lIc lImv distril~utio)l
SySt,a II is lmscd  u]mII  a sil}~,lc Inodc fil)cr  o])tic  link mll])]oyi~l~;  a tcl]ll])craturc!  cx)ltl])cvlsatcd  fibw fl][)IIg
l~,i (,] I s(,21t,C of- t,ll C art Clcdro o])tic  d (!ViC(!S. ‘~’lIC fibw c)])tic ICfwmlcc  t’rcqum~cy distrilmt,ic)li  }];1s Iwc]l
illstalld aTid htld at two 1 )SIN a]ltcll]ias a]l(l is sdlwluld  for i]lstallat,ion at four 111010  loc,:it,iolls,

I)NSI (:N Al>l’JtOACll

‘1’]Ic  tc’lJ]iiJlal Cquilnl”ic]lt lIard N’aIc  ill t]lc disl J”il)utioIl liljks Consists  of  sillglc! IIIOdC lasm tralls)l]ittms
]ocatcd J1(X1’ tlIC fIN]UC:IICy  StaIIdaIdS  i!l tllc 1  )SN si~,rlil] ]’I oc(!s.sillr, ~;CIIh ($]’(;);  col]i])atil)]c  fil)cr
()])ti(~ l’(’(”(!i\rCTS ZII’C!  l(X?itC:Ci ?ltJ tll(! ;lllt CIlllil S II(W1’ 01  ill tfl C’ CO]IC :11’MS. III addition  to tile o])tica]
t r:lllslllitt  cm and rcccivcm,  O])crat iOllal rc(]uil (’lllcllts (Ii(’.t ak that C(’riilill Cxit i(a]  SjWtCIl”I  ])iil”~l Ill(tCJ’S

I)(I l~)oliitord  aIId IrIadc  availal~]c  to 1 )SN o])cratiolls I)crsoIIIIcl at, tlIc S1’(;.  l:ip,[ilc  1 is a l)locli  diap,l altl
of ll]C fil)cl o])t, ic Irferellw fwqumlcy  distril)utioll  :Isscllll)ly  silo}!’illlg; tll[! ]Ilajol sul)assc~rll)]ics  illld tllcir
locatiojis.

A ] ()() h~ I ]Z rcfcr(!llc.c!  frcxluc]lq’  sip,lla] de] iiw] frol!i t]Ic S( atioll’s ])ri]nary fqueflcy  staIId:II({  (ty~~iciil]y,
~) is a*)])lid t o  Il,c iilw] o])tic  tra]is]rlitter  u])it.:1 IIy(ll’o:,(!ll  IIlas[l ‘J’llc 100” Nlllz Si~,Jlill  i s  :I])l)licd  t o

a I:ISCI  d i o d e  tlIIOUg,  }I ~ rf ]l]iit~llillg  ndwork  M’l I[!rc t,lle lip,llt illtcllsity is ~’arid l-)y dircx:t  intensity
lrl[)d~llatioll. ‘~’lic  ])rillci])al  COIII])(IIIClIt of tllc Irallsl)]ittcr  is a silip,lc IIIO(lC,  distlil)utcd fu(ll)ack  (1 )lJl\)

lilSC’1” (Iiodc wit]l ~11 iIllCp,J”:ll  O])tiCill  iso]ator [ 1 ] ,  ‘1’11(!  1:1S(’1’  is COJillllCl”(’i:lll~ il\’:lil:ll)lC :1S a lJIOdlllill  u?lit

ill(:l~l(]ill~,  ~)ias circuitry aII(] i(!Ir)])cJiltur(! co]itjol. A  SKOII(I  ()]jti(iil isolator  (x((,I JIal t  o  tlIO laser

l)ro\~idc,s a])])]  oxilllat,c]y  60 d ]  1 isc)li](i[)~l ((I ])] c\~eIlt o])tical lmck- ]dcct  io~l fm][l  dr~,radill~ t II(: laser

])crforl]tallw.  ‘1’11(: lasm ml)its li{~llt at 1300 II]]] w}lid] i s  lallllcll(!d  illto a sill~,lc ]rlodc  o])tical  fil)cr;
o])ti(al illtclf:]cws  l) CtM’c:elI tl)c systcl II ol)ti(:ll filler ?IIld 01[:  tl’illl SIllitt CJ’ alId  rcrci\’cl Cltl])]oy slaTIt-
] )c)]isl~d C.CIIII  I(WtOIS t,CI ICdUC.Q. 1 )ii~k rcflwtiol  1. ‘1’11(:  ~nc.k IIloul)td  fibrv  o])tic. tra~lslllittcl aloIIp;  w’itll
Illc ~l)ollitor  irltcrfac(:  and ]]lOJlitO] COlll])Ut  (v’ ill’(! located ill t]Ic coIIt I()] JOOIII o f  tll(! S1’(;.

‘1’IIc  fil)cr  o])tic receiwr  i s  locatccl sc\Jeral  lIUIId Id IIICtCIS frolll  tlIc trallsl)littc!r ill tlIC col I(: alm o f
t!flc alltrlllla. ‘J’hc  ])llotc)clc!tcctor”  ill tllc rmwivm  is O])t ically IIiatdld {0 tllc 1 3 0 0 ”  11111  l i gh t  sip,llal
fl 0111 tlI(: trallslilittw. ‘1 ‘IIC ill)})il)p,ill~,  3 ~3(K)  11111  li~,llt is Coil\’(:lt(xl frolli O])ti{’ill to 1 (K) M 1 IZ If at, tlIC
]) i ]1 } )}1 ot,O[]C{,(!C,t,C)J. ‘1 ‘lIc) o})tical  1 0 s s  ovc!J  tl)c fil )[:] l.)c(wccII t II(: t] allsJllitt eJ aII(l  rweivcr  ty])ically
is Icss tlIRII  1 ( 1 1 1 ,  t,l Ius cam  II IUSi  l)c cxcwc.isd  to ])]-c.vc])t  c)\~c] driving,  tlic ])llc)tdctw(  o].  A]) o])tical
ii{ k!JIUil~O1’  ]omkd ill t]l(! tJ’~llSJllittC!~ Unit iS sc!t  S( I  t ]Iat t]lc l“CLX!i\’d  O])~i(::]l  ])ovml’ iS ?l])])l’oxiltl: itc]j~
1  IIIIV,  rcsultillg; ill -30  CIIIJII  of at, tllc ])llotodiodc outl)ut. A  IC)M IIoise  ] f l)rc-a~~i;)lificr  is cl[l})lc)ycd
1,0 raisr! tfIc  sip,tlal to a lli~,llcr l(!\wl fol Slll)scclllcl]t  distlil)lltioll  10  (Is(vs. A  I(IW I)aw filter is USN]
to IIlitip,atc  ally ?to]i- ]illcar efl’cct,s  c)f {]1(: I}ISCI  dio(]c  aII(l  ])]l(.)tc)c](:t  [’ct.r)J. ‘1’yl)ical]y, scco]}d  n]ld t}lid
IIal]llollics of tllc 1 O() il’lllz  c)u{])ut  si~,ll:l ]  FII’C!  ~~ (~]] (JJ’ JIIOI’C  ]) C!](IW  t]lC fUlldlllll(Hl{~].  ‘~’]l(! ] ( ) ( )  hfl]]X

l(!fcrml[(;  sig]lals to tllc users al’c distrihiccl ill] ou~,ll lo\i’- IIoisc ] )OWCJ”  ilIll]Jlifi C1’S wllicll ])rovidc  ~,ruitm

t)Ia II 100 (11]  isolaiion  1.)et\4mli ol[t I)utj ])orts. ‘] t’Ill])(tJ’iltlll  ”(l (’OIltJ’ol  ]1:1S ~)(!(’11  ] )JOVi(lC’(] ilt t]l(! l’CC(!i\’(!J

sillc~  tlIC al It, CIIn  H lowt,ioli i s  Sul)j(:(t to \:iliat ions ill t,(,III]wl  ilt,l.11’(!. A 1 ‘cltiw t(!III])cI;ltIIIc  (lc\’ice,
t (’lll])(!l”iltll  I’C! SCIISOI’, :111(1 C. OJltl”()] circuit,  ])lol’iclc  il f i l e t  (.11”  of t\4’cIlt4y (i\’f.: t i~llm I(XI  U(’( i[)ll ill nltll)icllt,
tc!lll] K’1’atu  1[! (! flt!(:t!s. ‘J’llc o])tic:ll  le(ciw’r and tlie If distl il)lltioll cilcuits arc co]ltairlc(] ~vitllill ali
cllli/lfi slliolded I)ox to ])rcvcsitf  St lay If lddi:liioll lllIc1/or lllvf~llctic  fi(’lfls lro]ll  corr(l])t.ill~,  t})c 1 (N L4117J
si~,jlal. h~C:LSLI ICIII(:JItS ]]t:idc! ill (11(! fic]t{ illr]i(~~i.c!  t]lat t]l(: distli})ljt,w{  lcfm(]i(:e si~,lia]s ar(!  \Jilt~]i]]]y

frw o f  11011 llarlIlolli(: s])ulious  sip,ltals  illclu(lillp,  ])uw’cr  lillc wlatd flulue!~c.ics.



for tllc lnollitcll’  fullctimls.  Mmlitor  signals  ale fed frolll tlIc alItcIIlla  to tlIc S1’()  via )Ilulti- IIIOdC iil)cr

ol)ti(: lIIo(lcIIIs.

1 )IS’I’1{.IJIIJ’J’ION SYS’1’l~:M OI’rrl CAI, 11’113121{,

‘1 ‘IIC lm]~,cst IUII of fil)cr o])tic  cable ill tlIC ~lcti~ork is a])])rc)xilI-l:lt,cly 800” 11-Ictem. Sill’fwx! t!c!ll)])cv’atlll’c

~mliatiolls :It tll[:  stat,imls :11’C SO ~,lciit tll:lt C’X]KH’d C:ll)lC tl”ilyS  [’all Tlot) l)C US(X1 f[)l’  1 Cf(!rC!llCC fl’c[]llcllcy

distl il~utioll  caldc:  lulls. 111 older to IIlillilllizc ]dlasc variations  duc to tcIII1)c!Iaturc dl’eds 011 t,l Ic ml)](:,
{lI(!  0 ]  )tiC:ll fil)C~ C21h]C 1’(111 k ill :i dlld W]lidl k lllld(!] ~,1’OUTId  at a dcj)t]l O f  ] ,5 111( ’t[!] s. ‘] k!l II])c!l’atllI”c!

profiles of t,l IC p; Ioul  Id lIuIr,  tllc aTItCIIIIa illdivate tlIaL at, this d(’j)tll tllc Cill)l(!  is 11OI,  afl’cctd  lrj (liurJl:ll

valiatiolis i]i tmll]wraturc; II ow!\’c!J’, Scaso] I?il efli’ct!s al’c 01 K’l”wd . ‘J’llc! Uil)lc! 1’1111  fro]ll tll(! l)asc of tllc!
;Illt(’llll  ii k) ill(! Coll[! :il’Cii i s  C’X}WSCYI t[) tll C llliiXilli  Ulfl o u t s i d e  tc’lll])craturc! \r:il’iilti Oil. ‘J’llis Cal)l12 ruli

is lwt\vccJI 50 and 70 lrictc:rs ill lcl IgI,(l I.
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l~il)er optic rcfcrcnw frcquuicy  dishilmtiwl  ilmtallatiolls  at two of six 1 )SN statimls am coIIII)lctc with

tlIc mllai]lil]g four to be i~dallcd  i]l 1993. lmv ‘J’CI ) o]kical  film IINSL be mn])loycd  irl tllc liJlk to TIICCt
stnbility mquirclnmlts. ‘J’IIc  l)ulk o f  tlIc cal)lc I(III l)ctww)II tllc SI’C aIId t}ic a~ltcllIla  is LIII(lCIgICmIId

at a dc!pth  of 1.5 IIlctc]s. All ali,cr]lativc  h tlIC low ‘1’(II  ) o~)tical fiber is actiw  l)lIase stal~ilizatim) of
tlIc film links [3). ‘1’A  r e s u l t s  illdicatc  tll:it filwr cq)tic rcfcwrlcc  freclumiq’ distrilmticnl  is sul)crior
to c o a x i a l  cal)lc  alId that stal)ility  alId IIoisc ]wforlnallcc r(:(](lilo)llc]lts for Iwy so])llisticatd radio
s(.icllcc cx])crilncllts c2i  II l)C III IA.
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